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WHAT IS CLAIMED IS: ^ 



1 . A trocar rar forming an incision in a wall of a target vessel and 
delivering an anastomosisVevice for connecting an end of a graft vessel to a target 
vessel at the site of the incision, the trocar comprising a member having a piercing 

5 element at a distal end thereof and the member being adapted to cooperate with a 
deployment tool such that the anastomosis device can be delivered to the incision 
site by the deployment tool and the trocar can be withdrawn from the incision site 
prior to deployment of the anastomosis device. 

2. The trocar of Claim fTw^rein the member comprises a tubular 
10 member having a passage thereii^throu^i which the anastomosis device is 

delivered to the incision site. 

3. The trocar of Claim 1, wfieWi the piercing element comprises a 
cutting blade which is movable with respecAto the member such that the cutting 

15 blade can be moved from a cutting position ayvhich the cutting blade is exposed 
to a retracted position at which the cutting blaae is not exposed. 

4. The trocar of Claim 1, wherein thd piercing element comprises a 
sharpened inclined surface at the distal end of the member. 

5 . The trocar of Claim 2, wherein the tubular member includes distal 
20 and proximal portions, the distal portion having a smaller diameter than the 

proximal portion, and the piercing element comprises a^harpened inclined surface 
being on a free end of the distal portion. 



-30- 



# 



PATENT 

Attorney Docket No. 032405-005 

6. The trocaX of Claim 5, wherein the distal portion includes at least 
one axially extending tear line which allows the distal portion to be- split and 
expanded over the deployment tool. 

7. The trocar of Claipi 2, wherein the tubular member comprises a 
deformable tubular wall. 

8. The trocar of Claim^Awherein the tubular wall includes openings 
therein which allow the tubular mepbe^to be deformed from a smaller 
configuration to a larger configuratr^ 

9. The trocar of Claim 8, \^er^lp\the openings are defined by a 
plurality of axially extending wall sections^d a plurality of circumferentially 
extending wall sections. 



10. The trocar of Claim 8, wherein the inclined surface is a continuous 
surface interrupted by a plurality of slits extendingibetween the inclined surface 
and the openings located closest to the inclined surface. 



11 . The trocar of Claim 9 ; wherein the openings comprise axially 
extending slots arranged in a staggered pattern such tha^the circumferentially 
extending wall sections intersect a pair of the slots. 

12. The trocar of Claim 7, wherein the deformable tubular wall is made 
from plastic or metal. 
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13. Th^trocar of Claim 1, wherein the piercing element includes a 
vessel wall piercin^portion and a trimming portion, the piercing portion forming 
the incision upon insertion of the distal end of the member into the vessel wall and 
the trimming portion r6(noving tissue around the incision upon retraction of the 
member. 

14. The trocar ofVllaini 13, wherein the member comprises a tubular 
member and the piercing portion comprises a plurality ofaxially extending tines at 
the distal end of the tubular meAber. 

15. The trocar of Cl\im\\ wherein the piercing portion comprises a 
10 plurality of axially extending tine\ arid me trimming portion comprises cutting 

edges on outer surfaces of the tines\)r t^eViercing portion comprises a tapered tip 
and the trimming portion comprises ai^ajijvi^urface at one end of the tapered tip. 



15 



16. The trocar of Claim 14, wherein distal ends of the tines are biased 
in close proximity to each other such that theVncision can be formed by advancing 
the tines into the vessel wall,„ the incision being^ expanded by spreading of the tines 
upon delivery of the anastomosis device. 



20 



17. The trocar of Claim 1, wherein the feiercing element comprises a 
cutting blade which forms an elongated slit upon insertion of the piercing element 
into the vessel wall or a tapered tip and anvil surface which forms a rounded- 



incision. 



18. The trocar of Claim 17, wherein the member comprises a tubular 
member which includes tines at the distal end thereof, thd tines being separated 
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from each other and from the cutting blade by axially extending slits. 

19. The trc&car of Claim 18, wherein distal ends of the tines are biased 
in close proximity to each other at a location spaced from the distal end of the 
cutting blade. 

20. The trocar orClaim 1, wherein the piercing element includes a 
plurality of cutting edges^seacfed circumferentially around the member, the cutting 
edges forming small slitslaroimothe incision. 

21. The trocar of Ctaim 1, ^wherein the member comprises a tubular 
member and the piercing element coftfjwises a conical tip of the tubular member. 

22. The trocar of ClaimJL 4hrf^in the piercing element comprises a 
blade sized to make the incision smaHg/ tf^artjthe anastomosis device in a fully 
deployed condition. 

23. A method of performing anastoYnosis comprising: 
using the trocar of Claim 1 to fotp an incision in a wall of a target 

vessel; 

inserting the anastomosis device thkmgh the trocar into the 
incision, the anastomosis device having an end. of a\graft vessel everted around a 
first portion of the anastomosis device; and 

manipulating the first portion of the ankstomosis device with respect 
to a second portion of the anastomosis device to capture edges of the incision in 
the target vessel with the anastomosis device such that A fluid passage is 
established between, the graft vessel and the target vessel\ 
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24. ThV method of Claim 23, wherein the target vessel is an aorta and 
the method is perfonned without clamping of the aorta. 

25. The methbd of Claim 23, wherein the end of the graft vessel and 
the edges of the incision iX the target vessel are captured between the first portion 
and the second portion and me end of the graft vessel abuts an outside of the target 
vessel, the first portion comprising an inner flange formed by radial expansion of 
the anastomosis device and the-^econd portion comprising an outer flange formed 
by axial compression of the anastomosis device. 

26. The method of Claim 2Q,Vherein the anastomosis device is 
expandable from a first configuration td^Wer second configuration, the method 
including expanding the anastomosis Wvi&N^ith an expander to cause a portion of 
the anastomosis device to extend outward lon^ng the first flange, the first flange 
holding a portion of the graft vessel in contefct Vith an inner surface of the target 
vessel. \ 

27. The method of Claim 26, further Comprising retracting the trocar 
over the anastomosis device and along the expander prior to expanding the 
anastomosis device with the expander, the trocar being deformed during the 
retracting step. \ 

28. The method of Claim 27, wherein the seiond portion of the 
anastomosis device is formed by axially compressing theV anastomosis device with 
a deployment tool. \ 
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29. TheYnethod of Claim 28, wherein the deployment tool comprises a 
tube which engages kproximal end oij the anastomosis device, the compressing 
step being carried out IW moving the expander relative to the tube. 

30. The method\pf Claim 29, wherein a groove on the expander 
engages the anastomosis device during formation of the second portion. 

3 1 . The methodW cWn 23 , wherein the piercing element includes a 
plurality of cutting edges which forha small slits around the incision or the 
piercing element includes a ta^redVimwhich forms the incision and an anvil 
surface which enlarges and rouncls th^ncision. 

32. The method of Claim 23,Wtpein the anastomosis device comprises 
an expandable linkage which is delivered \hWgh the trocar to the site of the 
incision, the linkage being deformed to an Wpanded size during formation of the 
first and second portions, the incision forme^by the trocar being smaller than the 
expanded size. 

33 . The method of Claim 23, wherein\the first and second portions 
form an angle between about 40 and 140 degrees yith an axis of the anastomosis 
device. 



-35- 



